Biochemical studies of homologous and nonhomologous recombination in human cells.
Purified and partially purified protein fractions from human cells have been developed that promote homologous and nonhomologous recombination reactions in vitro. Homologous pairing of model DNA substrates is catalyzed by the homologous pairing protein HPP-1 in a magnesium-dependent, ATP-independent reaction that requires stoichiometric amounts of the protein. Addition of the human single-strand binding (SSB) holoprotein complex hRP-A reduces the requirement of HPP-1 in the reaction up to 20-fold. Although the combination of homologous pairing and SSB activities is similar to the bacterial strand-exchange process, the numbers, size, and requirements of the human reaction appear to preclude any detailed comparisons. We have used Z-DNA affinity chromatography as a major step in isolation of human recombination proteins and found that the activities appear to elute as a complex form in approximate multiples of 500 kDa. Associated with the homologous recombination complex is a potent blunt-end ligation activity that appears to mimic the nonhomologous joining functions that are frequently seen following transfection of DNA into mammalian cells. A simple scheme for the association of homologous and nonhomologous recombination functions in mammalian cells is discussed.